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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1-9 and 15-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamahara et al. (US 5,844,649) in view of Bloemer et al. (July 1998). 

Referring to claims 1-9 and 24, Yamahara et al. discloses an LCD device comprising a 
first and second spaced transparent electrodes being constructed and arranged to have a voltage 
appHed across the first and second transparent electrodes (see Fig. 1, ref 10, 13 and 16); and a 
liquid crystal layer positioned between the first and second transparent electrodes for selectively 
displaying the image in response to the voltage applied across the first and second electrodes (see 
Fig. 1, ref 8). However, the reference does not disclose that the first transparent electrode 
includes a transparent metal stack having a layered structure including alternating metal and 
interstitial layers formed on one another to exhibit a photonic band gap structure for transmitting 
visible wavelength range and suppressing a non- visible wavelength range of the electromagnetic 
spectrum, wherein the transparent metal stack includes a first metal layer having a first metal 
thickness; a first interstitial layer having a first interstitial thickness formed on the first metal 
layer; a second metal layer having a second metal thickness formed on the first interstitial layer; 
a second interstitial layer having a second interstitial thickness formed on the second metal layer; 
and a third metal layer having a third metal thickness formed on the second interstitial layer. 
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wherein an arrangement of the metal layer and the interstitial layers exhibit the photon band gap 
structure, wherein a third interstitial layer having a third interstitial thickness is formed on the 
third metal layer, wherein the first, second, and third metal layers are silver, wherein the first, 
second and third metal thicknesses are each between 2.5 to 5 nm and approximately 40 to 60 nm, 
wherein the first and second interstitial layers comprise Magnesium Fluoride and wherein the 
first transparent electrode has a conductivity of at least two orders of magnitude greater than 
ITO. 

Bloemer et al. discloses a transparent metal stack having a layered structure including 
alternating metal and interstitial layers formed on one another to exhibit a photonic band gap 
structure (see page 218) for transmitting a visible wavelength range and suppressing a non- 
visible wavelength range of the electromagnetic spectrum (see page 222), wherein the 
transparent metal stack includes a first metal layer having a first metal thickness; a first 
interstitial layer having a first interstitial thickness formed on the first metal layer; a second 
metal layer having a second metal thickness formed on the first interstitial layer; a second 
interstitial layer having a second interstitial thickness formed on the second metal layer; and a 
third metal layer having a third metal thickness formed on the second interstitial layer, wherein 
an arrangement of the metal layer and the interstitial layers exhibit the photon band gap structure, 
wherein a third interstitial layer having a third interstitial thickness is formed on the third metal 
layer, wherein the first, second, and third metal layers are silver, wherein the first, second and 
third metal thicknesses are each between 2.5 to 5 nm and approximately 40 to 60 nm, wherein 
the first and second interstitial layers comprise Magnesium Fluoride (see page 218), wherein the 
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first transparent electrode has a conductivity of at least two orders of magnitude greater than (see 
page 222). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first transparent electrode includes a transparent metal stack having a 
layered structure including altemating metal and interstitial layers formed on one another to 
exhibit a photonic band gap structure for transmitting visible wavelength range and suppressing a 
non- visible wavelength range of the electromagnetic spectrum wherein the transparent metal 
stack includes a first metal layer having a first metal thickness; a first interstitial layer having a 
first interstitial thickness formed on the first metal layer; a second metal layer having a second 
metal thickness formed on the first interstitial layer; a second interstitial layer having a second 
interstitial thickness formed on the second metal layer; and a third metal layer having a third 
metal thickness formed on the second interstitial layer, wherein an arrangement of the metal 
layer and the interstitial layers exhibit the photon band gap structure wherein a third interstitial 
layer having a third interstitial thickness is formed on the third metal layer wherein the first, 
second, and third metal layers are silver, wherein the first, second and third metal thicknesses are 
each between 2.5 to 5 nm and approximately 40 to 60 nm and wherein the first and second 
interstitial layers comprise Magnesium Fluoride wherein the first transparent electrode has a 
conductivity of at least two orders of magnitude greater than ITO. According to Bloemer et al, 
such a modification would increase the conductivity "three orders of magnitude greater than 
ITO" (see page 222, paragraph 4), thereby requiring less power to drive the display. 

Referring to claim 15, Yamahara et al. and Bloemer et al. disclose the device previously 
recited. However, Yamahara et al. does not disclose a plurality of metal layers having the first 
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metal thickness, wherein the second and third metal thickness are equal the first metal thickness; 
and a plurality of interstitial layers having the first interstitial thickness, wherein the second and 
third interstitial thickness equals the first interstitial thickness, wherein the plurality of metal and 
interstitial layers are arranged in an alternating manner, and wherein the plurality of metal and 
interstitial layers corresponds to the visible and non-visible wavelength ranges. 

Bloemer et al. discloses a plurality of metal layers having the first metal thickness, 
wherein the second and third metal thickness are equal the first metal thickness; and a plurality 
of interstitial layers having the first interstitial thickness, wherein the second and third interstitial 
thickness equals the first interstitial thickness, wherein the plurality of metal and interstitial 
layers are arranged in an alternating manner, and wherein the plurality of metal and interstitial 
layers corresponds to the visible and non- visible wavelength ranges (see page 218). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a plurality of metal layers having the first metal thickness, 
wherein the second and third metal thickness are equal the first metal thickness; and a plurality 
of interstitial layers having the first interstitial thickness, wherein the second and third interstitial 
thickness equals the first interstitial thickness, wherein the plurality of metal and interstitial 
layers are arranged in an alternating manner, and wherein the plurality of metal and interstitial 
layers corresponds to the visible and non- visible wavelength ranges in order to create a device 
with high "transmittance in the pass band" and "filter unwanted wavelength" (see abstract), 
thereby creating an illuminated display while preventing the transmission of harmfiil radiation. 

Referring to claim 16, Yamahara et al. discloses the device comprising first and second 
signal lines, respectively connected to the first and second electrodes, for applying the voltage 
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across the first and second electrodes (see col. 3, lines 48-56). However, the reference does not 
disclose that the first signal Une is connected to at least one of the alternating metal layers of the 
transparent metal stack. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first signal line to be connected to at least one of the altemating metal 
layers of the transparent metal stack in order to have a point of electrical contact, thereby 
enabhng voltage to be applied across the electrodes. 

Referring to claim 17, Yamahara et al. and Bloemer et al. disclose the device previously 
recited. However, the reference does not disclose that the second electrode includes a 
transparent metal stack having a layered structure including altemating metal and interstitial 
layer from on one another to exhibit a PBG structure for transmitting a visible wavelength range 
and suppressing a non-visible wavelength range. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the second electrode to include a transparent metal stack having a 
layered structure including altemating metal and interstitial layer from on one another to exhibit 
a PBG structure for transmitting a visible wavelength range and suppressing a non- visible 
wavelength range since one would be motivated to further employ the advantage of the PBG 
structure to the second electrode, thereby enabling greater transmittance through the device, 
further increasing the conductivity of "three orders of magnitude greater than ITO" (see page 
222, paragraph 4), thereby requiring even less power to drive the display. 

Referring to claim 18, Yamahara et al. disclose the device further comprising a first and 
second LC aligning layers, respectively positioned adjacent the first and second transparent 
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electrodes and in contact with the LC layer, for aligning LCD molecules in the LCD layer in 
predetermined directions (see Fig. 1, ref, 1 1, 14), a first transparent substrate for supporting the 
first transparent electrode (see Fig. 1, ref 12); a second transparent substrate and a color filter for 
supporting the second transparent substrate (see Fig. 23, ref 9 and 73); and first and second 
polarizing filter respectively overlaying the outer surface of the first and second transparent 
substrates (see Fig. 1, ref 4, 5). 

Referring to claims 19-23, Yamahara et al. discloses the device previously recited. 
Yamahara et al. further discloses that a Twisted Nematic LCD device, wherein an orientation of 
LC molecules in the LC layer twists or rotates through an angle of 90 degrees across the LC 
layer, and an LCD device wherein the LCD device is STN (see col. 13, lines 34-43). However, 
the reference does not disclose that the device is DSTN, Triple Super Twisted Nematic or is a 
Film Compensated Super Twisted Nematic LCD device, wherein a plastic film is used as a 
compensator. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a device that is DSTN, Triple Super Twisted Nematic or is a Film 
Compensated Super Twisted Nematic LCD device, wherein a plastic film is used as a 
compensator since applicant has claimed numerous LCD modes and is therefore not a critical 
feature of the invention. As a result, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have used any desirable mode for the LCD device. 

Referring to claims 25, 27 and 28, Yamahara et al. discloses a transparent substrate (see 
Fig. 1, ref 12); a matrix of transparent pixel electrodes formed on the transparent substrate (see 
Fig. 1, ref 13); a switching device associated with each pixel electrode and being constructed 
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and arranged to selectively apply a first voltage to the pixel electrode (see col. 13, lines 44-47; 
Fig. 1, ref. 16); a transparent common electrode layer spaced apart from the matrix of pixel 
electrodes and being constructed and arranged to have a second voltage applied thereto (see Fig. 
1, ref. 10); and a liquid crystal layer positioned between the common electrode layer and the 
matrix of the pixel electrodes to form a corresponding matrix of LC image pixel (see Fig. 1, ref. 
8), whereby each image pixel in the matrix of image pixels selectively transmits light in response 
to voltage applied across the image pixel by the common electrode and an associated pixel 
electrode to form an image on the display (see col. 14, lines 16-34). However, the reference does 
not disclose a device comprising transparent pixel electrodes and the common electrode 
including a transparent metal stack having a layered structure including altemating metal and 
interstitial layers formed on one another to exhibit a photonic band gap structure for transmitting 
a visible wavelength range and suppressing a non- visible wavelength range of the 
electromagnetic spectrum, wherein conductivity of each transparent electrode is at least two 
orders of magnitude greater than a conductivity of ITO. 

Bloemer et al. discloses a device including a transparent metal stack having a layered 
structure including altemating metal and interstitial layers formed on one another to exhibit a 
photonic band gap structure for transmitting a visible wavelength range and suppressing a non- 
visible wavelength range of the electromagnetic spectrum (see page 222, 218), wherein the first 
transparent electrode has a conductivity of at least two orders of magnitude greater than ITO (see 
page 222). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ a transparent metal stack having a layered structure including 
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alternating metal and interstitial layers formed on one another to exhibit a photonic band gap 
structure for transmitting a visible wavelength range and suppressing a non-visible wavelength 
range of the electromagnetic spectrum, wherein the first transparent electrode has a conductivity 
of at least two orders of magnitude greater than ITO since such a modification would increase 
the conductivity "three orders of magnitude greater than ITO" (see page 222, paragraph 4), 
thereby requiring less power to drive the display. 

Referring to claim 26, Yamahara et al. discloses a device comprising a plurality of 
scanning lines formed in a first direction on the substrate; and a plurality of data lines formed in 
a second direction on the substrate such that the scanning lines and the data lines cross-over each 
other, and wherein each switching device is formed at a cross-over portion between one of the 
scanning lines and one of the data lines, the switching device including first and second control 
inputs connected respectively to the one of the data lines and one of the scanning lines, and an 
output connected to the pixel electrode for selectively applying a vohage to the pixel electrode in 
response to voltage signals on the one of the scanning lines (col. 14, lines 17-34). 

Referring to claims 29 and 30, Yamahara et al. discloses a device and method comprising 
a plurality of transparent first electrodes supported by a first substrate and extending in a first 
direction, the first electrode being constructed and arranged to have a first vohage apphed to 
selected ones of the first electrodes; a plurality of transparent second electrodes supported by a 
second substrate and spaced apart fi-om the first electrodes, the second electrodes extending in a 
second direction to cross-over the row electrodes being constructed and arrange to have a second 
voltage applied to selected ones of the second electrodes (see col. 14, lines 8-34); and a liquid 
crystal layer positioned between the first and second electrodes and foiming a matrix of LC pixel 
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regions corresponding to the cross over positions between the first and second electrodes, 
wherein each of the LC pixel regions selectively transmits light in response to a voltage applied 
across the pixel regions resulting form the first and second voltages, to thereby fi-om an image 
(see col. 14, lines 8-34; Fig. 17, ref. 55). However, the reference does not disclose that each of 
the first electrodes include a transparent metal stack having a layered structure mcluding 
alternating metal and interstitial layers formed on one another to exhibit a photonic band gap 
structure for transmitting a visible wavelength range and suppressing a non-visible wavelength 
range of the electromagnetic spectrum. 

Bloemer et al. discloses a transparent metal stack having a layered structure including 
alternating metal and interstitial layers formed on one another to exhibit a photonic band gap 
structure for transmitting a visible wavelength range and suppressing a non-visible wavelength 
range of the electromagnetic spectrum (see page 222). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for each of the first electrodes to include a transparent metal stack having a 
layered structure including ahemating metal and interstitial layers formed on one another to 
exhibit a photonic band gap structure for transmitting a visible wavelength range and suppressing 
a non-visible wavelength range of the electromagnetic spectrum since such a modification would 
increase the conductivity "three orders of magnitude greater than ITO" (see page 222, paragraph 
4), thereby requiring less power to drive the display. 

3. Claims 10-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yamahara 
et al. and Bloemer et al. (July 1998), in view of Bloemer et al. (April 1998). 
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Referring to claim 10, Yamahara et al. and Bloemer et al. disclose the device previously 
recited. However, the reference does not disclose that the first interstitial layer thickness is one 
of between approximately 2.5 to 5 nm and greater than 5 nm, the second interstitial thickness is 
one of between approximately 300 to 500 nm and greater than 500 nm. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first interstitial layer thickness to be one of between approximately 
2.5 to 5 nm and greater than 5 nm, the second interstitial thickness one of between approximately 
300 to 500 nm and greater than 500 nm since one would be motivated to create a device with 
high "transmittance in the pass band" and "filter unwanted wavelength" (see abstract). 
According to Bloemer et al. (April 1998), "it is possible to design a ID MD-PBG with single 
pass band in the visible and block all other radiation to static to soft x rays" (see page 1676, 
column 2). Therefore, adjusting the thickness of the interstitial layers and the metal layers in 
order to achieve optimum transmissive properties requires routine skill in the art. 

Referring to claims 11-13, Yamahara et al. and Bloemer et al. disclose the device 
previously recited. However, the reference does not disclose that the non-visible wavelength 
range comprises the infrared region, the UV region or the infrared region to the microwave 
region of the electromagnetic spectrum. 

Bloemer et al. (April 1998) discloses a photonic band gap device capable of blocking 
non-visible wavelength in the infrared region, the UV region or the infrared region to the 
microwave region of the electromagnetic spectrum (see page 1676, col. 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the non-visible wavelength range comprises the infrared region, the UV 
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region or the infrared region to the microwave region of the electromagnetic spectrum in order to 
prevent harmful radiation from being emitted fi-om the device. 

Referring to claim 14, Yamahara et al. and Bloemer et al. disclose the device previously 
recited. However, Yamahara et al. does not disclose that the first, second, and third metal layer 
thicknesses are each approximately 27.5 nm, wherein the first and second interstitial layers are 
each approximately 156 nm, wherein the visible wavelength range comprises the group of 
wavelength between approximately 400 and 700 nm, wherein the non-visible wavelength 
comprise the IR and the microwave wavelength regions, and wherein the transmission of the 
visible wavelength range corresponds to at least approximately 40 percent transmission and the 
transmission of the non-visible wavelength range corresponds to approximately 10"^ 
transmission. 

Bloemer et al. (July 1998) discloses that the first, second and third metal layer 
thicknesses are each approximately 27.5 nm, wherein the first and second interstitial layers are 
each approximately 156 nm, wherein the visible wavelength range comprises the group of 
wavelengths between approximately 400 and 700 nm (see page 218), wherein the transmission of 
the visible wavelength corresponds to at least approximately 40 percent transmission (see page 
218). Bloemer et al. (April 1988) discloses that the non-visible wavelength range comprises the 
IR and microwave wavelength region (see page 1676, col. 2). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the first, second, and third metal layer thickness are each approximately 
27.5 nm, wherein the first and second interstitial layers are each approximately 156 nm, wherein 
the visible wavelength range comprises the group of wavelength between approximately 400 and 
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700 nm, wherein the non- visible wavelength comprise the IR and the microwave wavelength 
regions, and wherein the transmission of the visible wavelength range corresponds to at least 
approximately 40 percent transmission and the transmission of the non-visible wavelength range 
corresponds to approximately 10'^ transmission since one would be motivated to create a device 
with high "transmittance in the pass band" and "filter unwanted wavelength" (see abstract). 
According to Bloemer et al. (April 1998), "it is possible to design a ID MD-PBG with single 
pass band in the visible and block all other radiation to static to soft x rays" (see page 1676, 
column 2). Therefore, designing the layer in order to optimally be transmissive to visible Hght 
and block other radiation would require routine skill in the art. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Kim whose telephone number is (703)305-4791. The 
examiner can normally be reached on 9:00-6:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on (703)305-3492. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 
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